Comment
Two diastereoisomers of the title compound were analysed by single-crystal diffractometry, that is, the 3S,4S,7R, (I), and 3R,4S,7R, (II), isomers. Both compounds were synthesized starting from the natural product 4-hydroxy-L-proline (La Rosa & Dalla Croce, 1998) , hence the stereochemistry at the C7 atom is known. The X-ray analysis of these compounds was strongly suggested by the difficulty in assigning the relative configurations to the other two asymmetric centres (C3 and C4) by NMR spectroscopy. A complete knowledge of the stereochemistry of ~q-lactams is required in order to study the biological activity of this class of compounds. The geometries of the two molecules are very similar as far as bond distances and angles are concerned, the greatest differences being 0.042 (6).~, in the distances (C1--N2) and 5.3 (4) ° in the angles (C3--N2--$22).
The geometric parameters of the two molecules (Figs. 1 and 2) are not very different from the values found in the literature for other B-lactam derivatives. We only mention that the bonds involving the N atom in the four-membered ring of compound 0I) are slightly more elongated [C1--N2 1.422 (5) and N2--C3 1.516 (5) A (Table 4 ) compoared with Csp2--N 1. 385 (19) and N--Csp3 1.464 (12) A reported for/3-1actams in International Tables for Crystallography (1995, Vol. C) ]. This indicates, in compound (H), a reduced conjugation of the N2 atom with the C1=O21 group, and it is accompanied by some degree of pyramidalization of N2 which is out of the plane formed by C1, C3 and $22 by 0.344 (4) [sum of angles at N2 is 344.4 (5)°]. In compound (I), this distance decreases to 0.159 (2)A and the angles at N2 sum to 356.5 (3) °. In this case, the four-membered ring deviates from planarity, having an average torsion angle of 5.5 (1) ° and a maximum deviation from the leastsquares plane of the ring of 0.046 (3)A for C1, while in compound (II), the ring is nearly planar, the average torsion angle being 0.6 (1)°. The O atom (O21) of the g-lactam is also in the least-squares plane of the ring, the atom-plane distances being 0.071 (2)A for (I) and 0.128 (4) A for (II).
The four-membered ring is nearly perpendicular to the least-squares plane of the five-membered ring, the two planes forming a dihedral angle of 86 (1) ° in (I) and 82 (1) ° in (II). The puckering analysis (Cremer & (Johnson, 1976) 1975) of the five-membered ring gives the parameters Q = 0.362 (3)A and ~ = 302.6 (4)" for (I), and Q = 0.367 (5)A and ~o = 100.7 (7) ° for (II), Q being the puckering amplitude and ~o the phase angle. These values correspond to a nearly twisted conformation for (I) and an intermediate twisted-envelope conformation for (II). More relevant differences between the diastereoisomers are observed in the torsion angles, due to both the different configuration at the C3 centre and the different packing of the crystals. The most obvious difference is the orientation of the benzenesulfonyl group with respect to the spiro group, in order to reduce the steric hindrance with the phenyl group bonded to the asymmetric C3 centre; the torsion angle of the C3--N2--$22--C25 sequence is 119.7 (3) ° for (I) and -64.9 (4) ° for (II). Also, the orientation of the C9==O10 bond is strongly influenced by the stereochemistry at C3; it is coplanar with the five-membered ring in (I), while in (II), it points away from the least-squares plane of this ring in order to reduce the interaction with the phenyl group bonded to C3 [O10-plane distance 1.181 (3)A]. Another relevant difference is found in the junction of the acetoxy group at the C7 centre, the N5--C6---C7--O17 torsion angle being 148.8 (2) ° for (I) and 75.2 (4) ° for (II). These values correspond to a distance between O 17 and the plane of the ring of 0.443 (2) ,4, for (I) and 1.735 (4),~, for (II). In this case, the different conformation is due only to the intermolecular interactions, because the molecular environment is nearly unchanged in both cases. In fact, both O atoms of this group are involved in weak C--H...O intermolecular hydrogen bonds. Several other weak C--H...O bonds are found in both compounds due to their large conformational flexibility.
Experimental
Crystals of the title compounds were obtained with extreme difficulty by precipitation from ethyl acetate for (I) and from acetone for (II). The best crystals were needle-shaped and were separate from a common aggregation centre. Because of the bad shape of the crystals, the data collections were limited in 20. However, the reduced thermal motion allowed the determination of both structures with sufficient accuracy.
Compound (I)
For both compounds, data collection: XSCANS (Fait, 1991) ; cell refinement: XSCANS; data reduction: XSCANS; program(s) used to solve structures: SIR92 (Altomare et al., 1994) ; program(s) used to refine structures: SHELXL93 (Sheldrick, 1993) ; molecular graphics: ORTEPII (Johnson, 1976) ; software used to prepare material for publication: SHELXL93 and PARSTCIF (Nardelli, 1991) . Molecular parameters were calculated using PARST (Nardelli, 1983 (Nardelli, , 1995 .
The author gratefully thanks Drs Tullio Pilati and Concetta La Rosa for helpful discussions.
Supplementary data for this paper are available from the IUCr electronic archives (Reference: NA1356). Services for accessing these data are described at the back of the journal.
